INTRODUCTION
The basic studies of Anna Maurizio pointed to the significance of regular pollen supply for maximum morphogenesis and function of the hypopharyngeal glands in queenright worker honey bees. She demonstrated that pollen not only promotes the initial growth of the glands in adult bees but also promotes the maximum production of honey processing enzymes (Maurizio 1954 (Maurizio , 1959 (Maurizio , 1961 (Maurizio , 1962a . A lack of pollen in the young bee's diet delays the normal functions of the glands. If, later on, a worker is fed on pollen, the glands are capable of growing completely and develop regular functions (Maurizio, 1962b) , attaining a normal size in the nurse phase during which mainly larval food proteins are produced (Halberstadt, 1980; Takenaka and Kaatz, 1987) . When the workers become foragers, the glands decrease considerably in volume and instead secrete enzymes like invertase (Simpson et al, 1968; Halberstadt, 1980) . The functional and morphological transition from nursing to foraging bee is controlled by juvenile hormone (Jaycox, 1976; Robinson, 1987) .
Despite a number of ultrastructural studies (Beams et al, 1959; Cruz-Landim and Hadek, 1969; Halberstadt, 1970) , functional aspects of the glandular structures have rarely been investigated. Thus, it is unknown as to where larval food proteins and secretory enzymes are synthesized and stored and if changes related to age and function occur. Therefore, we analyzed these questions in the course of the lifespan of adult worker bees.
MATERIALS AND METHODS
The experiments were carried out from May through August 1989 using Carniolan hybrids (Apis mellifera L) from our apiary. Newly emerged workers were colour-marked and kept in queenright colonies until the experiment.
Electron microscopy
The hypopharyngeal glands were fixed in glutaraldehyde (3%, v/v) We have shown that the secretion reservoirs of summer bees do indeed store the larval food proteins (fig 5a-c) (Takenaka and Kaatz, 1987) . Maurizio (1959, 1961, 1962a, b) (1972) . However, neither the storage sites for sugar-inverting enzymes nor any selective secretory mechanism, which must necessarily exist, have been studied yet.
The partially overlapping functional phases and the persistence of the structural apparatus for production and storage of larval food protein in the hypopharyngeal glands throughout the imaginal life of the worker seem to be, respectively, functional and morphological characteristics of the flexibility within the colonial division of labour. Caste evolution (Engels, 1990) may have been guided by conflicting forces that promote ergonomic efficiency on the one hand and flexibility responding to environmental challenges on the other. The nursing capacity of the worker bee is obviously an example of a highly flexible system. Its adaptability is especially apparent in the case of colony manipulations (Rösch, 1930) in which the larval food production could, for nursing purposes, be reactivated in old foraging bees. 
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